Purification and characterization of a chimeric enzyme from Haemophilus influenzae Rd that exhibits glutathione-dependent peroxidase activity.
While belonging to the same family of antioxidant enzymes, members of the peroxiredoxins do not necessarily employ one and the same method for their reduction. Most representatives become reduced with the aid of thioredoxin, whereas some members use AhpF, tryparedoxin, or cyclophilin A. Recent research on a new peroxiredoxin isoform (type C) from Populus trichocarpa has shown that these particular types may also use glutaredoxin instead of thioredoxin. This finding is supported by the occurrence of chimeric proteins composed of a peroxiredoxin and glutaredoxin region. A gene encoding such a fusion protein is enclosed in the Haemophilus influenzae Rd genome. We expressed the H. influenzae protein, denoted here as PGdx, in Escherichia coli and purified the recombinant enzyme. In vitro assays demonstrate that PGdx, in the presence of dithiothreitol or glutathione, is able to protect supercoiled DNA against the metal ion-catalyzed oxidation-system. Enzymatic assays did, indeed, characterize PGdx as a peroxidase, requiring the glutathione redox cycle for the reduction of hydrogen peroxide (k(cat)/K(m) 5.01 x 10(6) s(-1) m(-1)) as well as the small organic hydroperoxide tert-butylhydroperoxide (k(cat)/K(m) 5.67 x 10(4) s(-1) m(-1)). Enzymatic activity as function of the glutathione concentration deviated from normal Michaelis-Menten kinetics, giving a sigmoidal pattern with an apparent Hill coefficient of 2.9. Besides the formation of a disulfide-linked PGdx dimer, it was also shown by mass spectrometric analysis that cysteine 49, which is equivalent to the active site cysteine of the peroxiredoxins, undergoes glutathionylation during purification under nonreducing conditions. Based on these results, we propose a model for the catalytic mechanism.